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The question as to whether cancer arises directly from the normal 
structures  amid  which  it  first  appears  has  considerable  theoretical 
importance and has been one of the most debated in pathology.  Yet 
despite  much  recent  investigation  it  has  not  been  entirely  decided. 
Some workers report  that  the  apparent  transitions  between normal 
and  cancerous epithelium  so often  found are mere  appositions,  not 
transitions  in  the  true  sense  of  the  term.  In  this  conclusion  they 
find a  new argument  for the theories  which involve an  independent 
origin  for  cancer.  Other  workers  again  describe  what  appear  to 
be most convincing transition  stages; and certainly pictures sho~ing 
such  transitions  are  very  familiar  to  the  consulting  pathologi~L 
For the purpose of the present communication the literature  scarcely 
need  be  reviewed.  It  is  not  our  aim  to  dispute  the  existence  of 
true  transition  stages,  or,  on  the  other  hand,  to  affirm  it,  but  to 
demonstrate that the histological appearances of transition can result 
from  a  secondary union  of  normal  and  cancerous  epithelium,  and 
probably do so result frequently. 
Several  years  ago  while  examining  into  the  fate  of  implanted 
mixtures of embryo and tumor, the author noted in several instances 
a direct union of carcinoma with the stratified squamous epithelium 
of the  embryo.  1  This  came about when the normal  and  cancerous 
epithelium,  growing along a surface,  met end to end.  The finding 
suggested  an  experiment,  as  follows: 
Experiment.--Eight  normal  rats  and  seven  carrying  the  Flexner-J'obling 
adenocarcinoma  were  used.  The tumor  employed  was  the  adenocarcinoma  just 
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mentioned, a growth which had its primary origin in the seminal vesicle.  Under 
ether  a  disc  of  skin  was  cut  from  each  side  of  the  normal  rats  and  on  the 
exposed  surfaces  (which  did not  bleed)  there  were  spread  with  the  flat  of  a 
knife  a  few  fragments  of  finely  ground  tumor  tissue.  The  dressing  was  a 
flexible  paraffin  mixture  which  became fluid  at  47  °  C.  Of  itself  this  mixture 
does not induce atypical epithelial  proliferation.  In order to rule out a  possible 
damage to the tumor tissue  from heat the  dressing was put  on the  wound as  a 
thin,  solid  sheet  warmed  to  flexibility.  It  was  kept  in  place  with  gauze  and 
adhesive plaster. 
In  some  instances  a  second  dressing  was  made  on  the  sixth  day,  in  others 
the  first  one  remained  undisturbed  until  the  rats  were  killed  and  examined  at 
the  ninth  to  eleventh  day.  In  only one  rat  did  any  infection  develop.  In  all 
the  epithelium  rapidly  regenerated  and  in  several  it  had  covered  the  wound 
surface by the ninth day.  On twelve of the sixteen disc-shaped wounds a tumor 
developed as one or more discrete, whitish nodules lying for the most part below 
the  surface  and  sometimes  extending  beyond  the  area  denuded.  In  some  in- 
stances  the  thin  edge  of  epithelium  advancing  to  cover  the  wound  appeared 
intimately  attached  to  the  pale,  exposed  tumor.  The  specimens  were  cut  into 
blocks  vertical  to  the  surface  and  serial  sections  were  made  of  them. 
In  the  case  of  the  rats  which  already  carried  the  Flexner-Jobling  tumor 
at  the  time  of operation  the  tumor  tissue  was  exposed  by  slicing  off  the  skin 
over it  and  a  portion  of the  capsule.  Infection was  frequent  and  the  exposed 
tumor usually became necrotic.  In only two instances  did the conditions appear 
favorable  to  a  junction  of  the  normal  and  carcinomatous  epithelium.  In  one 
of these  cases  such a  junction was  found microscopically. 
The  results of the  experiment  are best  shown  by the  photographs 
(figures  I  to 8).  Even  macroseopically  there  often  appeared  to be 
some  connection  between  the  thin  film  of  regenerating  epithelium 
and  the  exposed  carcinoma.  Microscopically  a  direct  union  of the 
two  was  not  only  frequent,  but  it  many  times  took  the  form  of  a 
gradual  histological  transition  between  the  stratified,  squamous  epi- 
thelium  and the  adenocarcinoma.  That  these  are  actual  transitions 
involving a  malignant transformation  of the regenerating  epithelium 
is scarcely possible.  Previous  knowledge  is  entirely  against  it;  and, 
furthermore,  the  transition  is  always  a  transition  to  the  peculiar 
type  of  adenocarcinoma  that  was  inoculated,--a  growth  with  cells 
much  larger  than  those  of  the  resting  or  regenerating  squamous 
epithelium,  containing  a  large  and  more  deeply  staining  nucleus. 
The  adenocarcinoma,  when  propagated  alone,  has  shown  no  tend- 
ency to  the  squamous  form. 
The  transition  pictures  are  found  under  two  conditions.  The 
regenerating  epidermis  may  not  yet  have  extended  over  the  car- 
cinomatous  surf,  ace  and  has  united  at  its  advancing  edge  with  the 496  False  Transitions  between  Epithelium. 
neoplastic epithelium  (figures  I,  2,  and 4);or  the  epidermis has 
more or less completely covered the tumor, and prolongations from 
it into the deeper tissue connect directly with  strands  or acini  of 
the carcinoma  (figures 3  and  5)-  Probably in the latter instance 
there was originally an end-to-end meeting on or near the surface, 
but the regenerating epidermis spreading beyond this junction has 
placed it underneath. 
In addition to transition stages there have been found many meet- 
ing points of skin and cancer without any union of the two  (figure 
4),  and  many  in  which  a  union  occurred  but  a  definite  Iine  of 
demarcation between the two remained  (figures 6  and 7).  Occa- 
sionally individual carcinoma cells appear to have been caught up in 
the regenerating epithelium and, proliferating subsequently, to have 
extended out from it (figure 8).  This finding is of interest in con- 
nection with the doctrine of "embryonic rests."  If such rests exist 
in normal epithelium, their proliferation might very  well result in 
such pictures, or in transition pictures that would completely conceal 
the real origin of the tumor. 
There seems to be no doubt that, if a  squamous-celled carcinoma 
had been available  for the experiment, even more deceptive trans- 
ition pictures than the ones figured would have been obtained.  Each 
small ulceration of an epithelioma of man gives opportunities similar 
to those in the experiment for a secondary union of the cancer with 
the normal skin and thus for the development of transition pictures. 
The findings detailed in the present paper should make for greater 
caution  in  the  interpretation  of  the  histological  appearances  of 
transition between normal  and  cancerous  epithelium. 
EXPLANATION  OF  PLATES. 
PLATE 90. 
FIG.  I.  End-to-end  union  of  the  regenerating  epidermis  and  the  adeno- 
carcinoma,  sk ~-- epidermis ;  ¢ -----  carcinoma ;  sq--  epidermal pearl. 
At  T  there  is  a  histological  transition  between  the  carcinoma  and  the 
epidermis. 
PLATE 9I. 
Fro.  2.  To  be  viewed  in  connection  with  figure  3.  End-to-end  union  of 
the  regenerating  epidermis  and  the adenocarcinoma. THE  JOURNAL OF  EXPERIMENTAL  MEDICINE  VOL.  XVlI.  PLATE 90. 
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PLATE 92. 
FIG. 3.  Another  section  of  the  specimen  shown  in  the  preceding  figure. 
The connection between  the  squamous  epithelium here  found  deep in the tissue 
and  the  surface  epithelium  is  made  plain  by  figure  2.  sk ~---regenerating epi- 
dermis;  c ~-carcinoma;  sq~-squamous  epithelium  of  epidermal  prolongations 
into  the  deeper  tissue;  T=  union  between  the  carcinoma  and  the  squamous 
epithelium,  with  transition  forms. 
PLATE 93. 
FIG. 4.  Union of the carcinoma and the basal layer of cells of the regenerat- 
ing epidermis.  The histological transition  between the epidermal cells and those 
of  the  cancer  acinus  is  well  shown.  At  the  surface  of  the  wound  there  is  a 
meeting between the epidermis and carcinoma but no union. 
PLATE  94. 
Fro.  5.  Union  of  individual  carcinoma  cells  with  those  of  a  downward 
prolongation  of  the  regenerated  epidermis.  At  the  upper  border  of  the  figure 
is  a  portion  of  the  surface  layer  of  epidermis.  Its  connection  with  the  pro- 
longation at the center of the picture is not shown,  t =  tumor cells united  with 
the  prolongation;  c =  free tumor  cells. 
PLATE 95. 
FIG. 6.  Juxtaposition  of  carcinoma  cells  and  those  of  the  regenerating 
epithellum,  without  transition  forms,  c-~- carcinoma;  sk =  epidermis. 
PLATE  96  . 
FIG. 7.  Juxtaposition of carcinoma cells and  those  of a  prolongation of the 
regenerating  epithelium.  No  transition  forms,  c=  carcinoma. 
PLATE 97. 
FIG. 8.  An  island  of  carcinoma  cells  (c)  lying within  the  regenerated  epi- 
dermis.  Numerous carcinoma cells are scattered in the deeper tissue. 